Use of dissolved carbohydrates by planktonic bacteria in a mesotrophic lake.
Dissolved carbohydrates comprise one of the largest pools of labile organic matter readily available for bacterial use in pelagic ecosystems. Despite this fact, very little is known about use of dissolved carbohydrates by planktonic bacteria. We studied use of total dissolved carbohydrates (TDCHO) by planktonic bacteria in mesotrophic Lake Constance, Germany, from April until August 1992. We examined the decrease of TDCHO over time together with the increase of bacterial numbers in 1-μm filtered lake water incubated at in situ temperature in the dark. TDCHO analyses were done after hydrolysis by sulfuric acid as free monosaccharides and oxidation by periodate to formaldehyde with 3-methyl-2-benzothiazolinone-hydrazon-hypochloride (MBTH). Preliminary tests showed that hydrolysis by sulfuric acid gave higher yields than hydrolysis by HCl. Our results show that TDCHO are readily used by bacteria and compose substantial fractions of the C requirements for their growth. Concentrations of TDCHO varied between 1.7 and 5.5 μM (glucose equivalents), and use rates varied between 0.47 and 3.43 μg C liter(-1) h(-1). Highest rates of TDCHO use occurred during the phytoplankton spring bloom, during the clear-water phase in June, and during a phytoplankton bloom in August. Ratios of use of TDCHO/bacterial biomass production varied between 0.17 and 3.05. During the spring bloom, TDCHO and total dissolved amino acids (TDAA) were used in equal amounts. During the clear-water phase at chlorophyll a concentrations <3 μg liter(-1), however, bacteria only consumed TDCHO and excreted amino acids. The growth efficiency based on the consumption of TDCHO and TDAA varied between 16 and 21% during the phytoplankton spring bloom and was 35% during the clear-water phase.